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I. Introduction

As part of its dutiel under the Ca..unic.tion. Act of 1934, ••

amended, the Federal Co.municationl Ca.-il.ion (FCC) i. ch'ra.d with

managing the radio frequency spectrum. 1 Tr.dition.lly, the CODai.lion h••

performed this duty by firlt .lloc.tip! • portion of Ip.Ctrua in • li••n

area to a particular purpose. Then the Ca-ai••ion 1"!aP' ch.nnel. within

an allocation to ;~iividual licenseel. loth .lloc.tion••nd •••i .....t.

have importa~t implication. for conlu..r ..lfare aDd have b.en the .ubject

of many ~ublic policy analyses. 2 Thi. p.p.r .xaain•• only the al'iI..ent

process and, assumes no changes are m.de in .ith.r the curr.nt ellaibility

criteria for holding a license or the teras, conditionl or rlahtl of •

license. The basic approach used here il the I..e .1 th.t Uled by Carlon

Agnew (1983) in his study of alternative lieenlinl .rr.....ent. for

multipoint distribution service (MDS).3 We conclude that in .olt el.e.

auctioning previously unassigned channel. i. likely to relult in the .aae

ultiute assilmaent as present mechanil.l. Jut bec.u.e they require

winning bidders to make .ub.tanti.l p.,..nt. in reCUrn for beiDa licenled,

.uctions are an efficient way of reducins the nu.ber of .pplic.nt.. Thu.,

1 See, 47 U.S.C. Section 301.

2 See, ~, CO"e (1959), DeV.ney ~. Al. (1969), Mathteeh, Inc.
(1979) and Webbink (1980).

3 Agnew (1983) builds upon an earlier analy.il by Iobin.on (1979).



luetions are likely to impo.e lower COlt. on the C~il.ion and .ociety than

the other methodl con.id.red.

The plan of the paper is II follow.: Section II reviewl three

po••ible a.lignment method., of which two are currently u••d by the rcc.

Section III comparel thele .chemes in eo.tlb.n.fit teral. Section IV

ditculle. various auction designs and i.-pleaentation option.. Section V

,ummarizel our results and pre.entl conelu.ion••

II. p••cription of Alt'raatiye Procedur., for 1.1.ceiAl ICC Lic.p••••

A radio channel that is a"iaoed to only one party il .aid to be

,xeluliy.. If more than one party applie. for a aiven exclulive channel,

the.e applicatioDs are .aid to be IUtually IIclYliye. Becau.e of both

.tatute and court precedent, the Commil.ion il r.quired to con.ider certain

application, al mutually exclu.ive even if tbey are not .ubmitted at

preci.ely the .ame inltant. 4

There are three metbods that could be u.ed to .elect .-ona

.utually exclulive applieationl: coaparative h.aring., lotteriel, and •

•yltem of competitive bids (auctions).5 The fir't two proce•••• are

4 S.e, 47 u.s.e. S.ction 309(e), Vpite4 ".ttt Y. 'tgr.t I£AId&••,i'8,
351 U.S. 192 (1955), "blter"t kdig CAP' J. ree, 326 U.8. 327 (1945), ad,
JobA'top Iroadca.tip' y. ICC, 175 P.2d 351 (D.C. Cir. 1949).

5 A fourth Iylt.., "firat-eoae fir't-,.rved," haa r.c.ntly be.n adopted
by the eommil,ion for PM broadca.t alloe.tnt.. Tbi, proc.dure ha. two
.t.p.. Pirlt, application. will be accepted for I,.cific allota.ntl for a
.pecifi.d time p.riod (I .0-caUed filial "wiadow"). "'tuall, uclu.ive
applicationl filed durinc the window will b. proc.I.ed no~lly, ~, by
eitber lottery or coaparative hearing. If no application. for a pa~ticular

channel are fil.d duriDa the window, .ub......tl, fil.d application. will be
proce••ed on a fir.t-coae firlt-.erved ba.i.. See, "Port apd Orj.r in
Docket 84-150, 50~. ~. 19,936 (May 13, 1985).
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currently employed by tbe FCC. In tbil lection all tbree IYlt..1 are

described.

A. Cqap.r.tiy. H••ripa.

Until recently tbe Commillion'l prtaary way of .electins .-Dna

competing applicantl was to hold .n Idminiltrltive he.riDs. Dependina on

the level of review, either an adainiltrlUve law jUelse. tbe Revi_ Bo.rd or

the full Commi.sion would evaluate Ipplicant. under coap.r.tive criteria

established through precedent or rule makins, or in the p.rtic~l.r

proceeding.

In practice. compar.tive he.rin,. h.ve proven to be • co.tly &Del

generally ineffective means of selection.6 Tbere are two main probl... ·,itb

this process. First, there is lub.tantial eli.agre..ent about what the

comparative criteria Ihould be and how tbey Ibould beweiahteel. Ind it il

not unu.ual for di.agreement to exi~t •• to which applicant ii, in fact •.tbe

mo.t locially worthy. There is con.iderable doubt, therefore, al to bow

effective comparative hearings .re in furtbering .ocial .oa18.

A second problem concern_ the co.t of theae he.riDe' (includina

delay). It is not uncommon for litigation to draa on for yearl, with

participants incurrina hUle lesal bill.. neae loac litia.tion periocla h.ra

both tbe applic.nt ultimately aelectecl Ind tbe public. !be 1tIW licenaee

6 Compar.tive he.rin._ h.ve been criticiseel .any tiM.. roraer
Comai..ioner Glen O. Robinaon ch.raetericecl tb. ecaparative .-oc... " ·"the
FCC'. equivalent of the Hedieval trial by ordeal." See, Di••.mtiaa
Statement of Coaai..ioner Glen O. RobinIon in II: Cowl,1 rlorU.
IroldclltW. lpc. et. al., 60 rcc 2d 372 (1976). Iven the rc~ h••
offici.lly qu.eti.... the value of tbe ca.paraciv. be.riDe proc.... a.e,
.L.l..!., Notisr. H I'ain .4 'r..··, ..1 'ip' in Docket 80-116,' 4S 1M.
k&,. 29,335 (llay 2, 1980); and Iotic••f "","el 1M1_kiM ill Docket
81-768, 46 ~. 1&&. 58,110 (November 30, 1981).

- 3 -



108es an income stre..; the public is without an additional lervice. But

becaule delay favor. existing licen.ees, they have Itrong incentives to

file petitions to deny or otherwi.e utilise the admini.trative process a. a

means of retarding competitor.' entry.

E. Lotted"

In recognition of thele and other probl..s, the Conare•• in 1982

gave the Commission permissive authority to award licen.e. by random

selection. 7 The FCC's initial experience with lotteries lugge.t. that

this method has its own .ignificant difficultie.. Once it became known that

the lottery entry requirements were realonably low, many individuals elected

to participate. In the Low Power Television Service (LPTV) alone there are

about 20,000 application. awaiting lottery. A. Table I illustrates, the

Commi.sion now has nearly 30,000 mutually exclu.ive application. in .ervices

other than LPTV, most of which will probably be procel.ed through a lottery.

The Commission has temporarily .u.pended accepting application. for ..ny of

the.e .ervices. Once this freeze is lifted, however, it i. expected that

. many tens of thousands of new application. will be filed.

To some extent the Commission anticipated the flood of lottery

applications. It has att..pted to reduce it. ad.ini.trative burden by

creating narrow filing "windows" and encouraging IIttl..enta &IlOna

applicants. The.e techniques have enjoyed lome lucce.l. But applicant.

7 See, 47 U.S.C. Section 309(i). For a di.c•••loa of when lotteriel
..y b. u••d and how they Ibould be Itructur" ..... Cs "i,atigR'
AunclMPU Act of 1982, Conference Report. 97 th Congre.. , leport No.
97-7~5. August 19, 1982.
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TAiLE I

Slnice

Cam.on Carrier
'AliDa. 2....y

-
C~n Carrier Cellular

Private Multiple Addre••

I'l'FS

ors

MDS

MMDS

Common Carrier DBMS

Private DBMS

LP'rV

Total Number of Applications

Notel:

frlguuey

LowIKiah VIII
UIIF & 900 11I&

806 - 890 11I1:

2500 - 2690 11I&

2500 - 2690 HIlI:

2150 - 2156 HIlI:

2500 - 2690 Jib

10 & 18 GHz

10 & 18 Gllz

VIlF/Wi-TV

10. of MpHcatiop.

3,000 AI
5.000 ).1

270 tJ

580 41

2.200 ~I

276 iJ

16.239 &,1

·1.754111

600 il

20.000 il

49.919

.1 AI of September 30. 1984.

~I Pigure is approximate aDd i. for aark.t. 91 - 120.

kl Pigure is approximate as of October 1. 1984.·

41 In.tructional Tel.vi.ion Piz.d S.rvic.. .. of D.ceab.r 31. 1984.

~I Operational lixed Service. Approziute II of Octob.r 1. 1984.

LI As of September 30. 1984.

&,1 Multichannel Multipoint Di.tribution S.rvice.
A. of September 30. 1984.

kl Digital Electronic Meslage Service. .. of S.pt..ber 30. 1984.

il Figure is approximate as of October 1. 1984.

il Figure is approximate.



have, in turn, adjusted their filing strategies. Hence, with each new call

for lottery applications, larger nuabers of applications are received.

c. Auctions

A third possible selection .ethod is a competitive biddiaa syst..

where licenses are awarded to those users willing to pay tbe .ost for tbem.

Although they have never been used to award radio licenses, federal

government experience with auctions is longstanding and extensive.

The U.S. Department of the Interior (DOl), for ex..p1e, has be.n

successfully auctioning leases on tracts in the Outer Continental Shelf:

(OCS) for 31 years. The OCS is a major source of domestic oil and gas

production, and between 1954 and 1983 total revenues from the. auctions

program were approximately $68 billion. Under the OCS Lands Act of 1953,

private parties submit sealed bids for the right to explore and develop a

specified tract on the OCS.8 The DOl has ueed a number of different :

systems for auctioning leases. Currently, a tract is 1eaeed to tbe party

offering the highest up front "cuh bonus" provided there are at 1ealt tbr.e

bids. If there are fewer than three bid., the high bid i. not accept.d

unless it exceeds the U.S. Geological Survey'e e.timAte of the tract'.

value. In addition to paying a cash bonus for a tract, the 1••••e auet a1.0
.'

pay the government a fixed share of the revenue. produced on the tract. The

"royalty rate" is typically 16 2/3 percent of the .arket price of the oil
.'

and gas at the wellhead. About 30 percent of the total goverDaent revenues

from OCS leasing have come from royalty payments. The primary economic

reason for relying on a royalty .ystem in addition to ca.h bonus bids is

8 See, 43 U.S.C. Sections 1331 - 1356.
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that oil exploration i. an extremely ri.ky enterpri.e and royaltie. provide

for a .haring of thi. ri.k between the la.eraaeDt aDd private partie••

Di.cu••ion. with DOl official. indicate that the .ealed bid auction. have

beeD relatively .i~le to adaiDist.r and free of aDy charse. of corruption.

S.aled bid auction. are al.o u.ed to Avard rederal coal 1ea.e•• 9

The DOl estimatel the value of the tract. before the auction. The.e

e.timate. are u.ed to deteraine whether or Dot to accept a hLah bid.

Although the DOl doe. not di.clo.e it. e.tiaate of a tra~t'. value before

the auction, it doe••et a ainimum bid of $100 per acre.

Other exaaplel of federal auction. are: Tr.a.ury Bill auction.

(31 u.s.c. Section 3121(a»; lea.es of I.otheraal .team land (Geotheraal

Steam Act of 1970, 30 U.S.C. Section 1003); auctions of ••ized and unclaL.ed

property (Tariff Act of 1930, 19 U.S.C. S.ction. 1491, 1609, 1612);

di,polin, of .urplul equipment by the Gen.ral S.rvice. Administration (40

U.S.C. Section 484(e»; and, dispo.ing of d.ad .....n'••ff.cts (46 U.S.C.

Section 621).

III. Complri.on of S,l.ctiop PEoc'duE,"

In thi••ection ca.parativ. hearial" lotterie., aDd auctions are

coapared with re.pect to their owner.hip effecta, proce••ina .peed., private

co.t., and govera.ent coats. Other conliderations in choo.inl .-ang

aelection aethodl are al.o discu••ed.

9 See, Kineral tea.ing Act of 1920, al ..ended, 30 U.S.C. Section 181
A1,• .au.

- 7 -



A. Iff.e' on Owper.hip

The initial method of .el.cti.. a lic.n....y have little .ff.ct

on who ulti..t.ly hold. it b.cau.e FCC lic.u.e•• have cou.id.rabl. fr.edom

to trade their authorizations. 10 , 11 There i ••oa••vid.nc. to lupport tbi.

10 It was obviously Conlre.s' int.nt to allow lic.n•••• to trade
authorization. vh.n it i. in tb.ir eco...ic iat'~'lt'tD 40 '0. .... tbouah.
the Act requir•• COBais.ion approval prior to lie•••• tran.f.rr.l or
a,silum.nt, it prohibit. the Ca.ai••ion fro. conlid.riDa eb. ,0••i'1.
effects of transferring or as.ilninl a lie.u.e to .ny entity oth.r than tb.
one propoled. See, 47 U.S.C. S.ction 310(d).

Between 1962 and 1982 broadca.ter. verI r.,uir.d to bold t~.ir·

station licenses at least three year.. OD tbe around. tbat tbe e~.titiv.

broadcast enviro••nt would prev••t .ia.ifie••t ..nie. d.c.ed.or.ti.. i.
the absence of this restriction, the lCC r.laxed tb. antitr.ffickiDa rul••
in 1982. At pre.ent, aoat broaicast autboriaatio....y b. r••••iaDed .t any
time. However, licenles won in a coaparative hearina or due to lott.ry
preference. are .till subject to a OD' y••r boldiDa p.riod. Jurt~r.,
for-profit aale of construction p.rmit. i. ,'Der.lly probibited. I ••, .
lepprt and OJ'.r in Docket 81-897, 47 lItl..... 55,924 (Dec••r 14, 1982).
Common carrier microwave licen.e. are al.o .ubject to a 0•• , ••r bo14iai
period if they art .varded thrDuch a c..,arativ. h.ar!Da. ..., 47 CII
Section 21.40. In the Public Mobile S.nic•• , 35, 43, and 900 Mia P..iDa
con.truction p.rmits and lic••••• ar. fr••l, traD.f.rabl., ..il. o'''r
authorizations may be transferred for profit only after .y.t... have b••n
con.tructed. See, 47 crR S.ction 22.40. 'riv.t. radio lie••••• _, b.
alsigned directly to a new entity, or they ..y be a••ianed indirectl, via
a tranafer of control of the fira which bold. the lic.n.... I •• , 47 CFa
Section 1.924.

11 Two qualifications to thia stat...nt coa. to _indo Fir.t, if all
applicant. are equival.nt, the initi.l ••lecti•• aetbod .ill 4.t..-Ja. the
final user becau.e by a••umption no oth.r p.rt, would be williDa to off.r to
pay the initial lic.n••e .or. than it i ...~th to hta. Of cour'e, ia thi.
ca.e it doesn't ..tter, from tb. viewpoint of ,cODoaic effiei..e" _icb
applicant receive. the license. S.cond, hiah tran.actio••. eo.t. _, pr....t
resale even if applicants differ in th.ir valuation. of tbe lie.n... For
example, suppo.e there are only two partie. who put a po.itive value on the
licen.e and that party A valu•• it $100 .ar. tbaa part, I. If the .
governm.nt h.ld an oral auction p.rt, • would bid the hlah••t &ad rec.ive
the licen.e. If, however, th. 10V.~t Uf.4 a co-parativ. ~.rill or
lottery to aSlign the licen•• , party' -iabt r.eeiv•. it. If r •••lliDa the
licen.e co.t aore than $100, party B ...1d be the ultiaat. bo14.r of the
license because the cost of r ••elling it would .xc.ed tbe add~ti...l value
party A placed on it. This ju.t illustrates the inefficiency of .ot u.i..
an auction initially.

- 8 -
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view. For example, in 1983 sixty-five percent of c....rcial television

,

lic.n.es were held by .OBlone other than the initial lie,nlee. 12 Thus, the

qualification. of ao.t prl.ent-day broadca.ter. were never con.idered in a

comparative context.

Transfers and aSlignments are allo co.mon in the Public Mobile

Services (PHS). In recent year•• for .x..ple, the FCC ha. annually

proces.ed over 600 applic.tion. for r ••••iC..ent or tran.fer of licen.e•• 13

Although many of the .ajor radio c~n carrier.' fir.t radio licen.e. were

initial grantl, many of their sub.equent licen.es were acquired from other

parties. In the cellular service ••ny applicants have elected to reach

••ttl..ents aao"lt thea.elvel rather than f.ce the uncertainties of either

comparative hearingl or lotteries. The CaBais.ion ha. generally honored

the•••greementl .nd in those cases where all mutually exclulive applicants

h.ve .ettled. the asency hal issued an authorization without utili.ing any .

lelection proc.dure. Although the item beiDa traded i. an exp.ct.tion of an

authorization rather than an actual licenle, the.e .ettleaent•••y amount to

~~ traffickin. and add additional lupport to the propolition that the

type of selection mechanism e.ployed by the FCC i. irrelev.nt to the public.

Even though the private carrier Special Mobile Iadio Service

(SKIS) i. much younser than either bro.dca.tiDg or PM!, there ha. been .OBe

.ctivity in the license aftermarket in thi••ervice. too. Between ~y and

12 A study of own.r.hip of r"io ••d tllevi.ioD .t.tiOD. (licen.es and
cOD.truction peraitl) wa. conducted by rcc .taff in July 1983. aecord. for
995 c~ercial t.levision .tatioDI w.re exaaiaed. Of the.e, 650 (65%)
licen.e. were a••1....nt. rather thaD oriala.l ,rant.. Record. of a .ample
of 823 comaercial radio .t.tions (ro¥lhly 10% of the total) were also
.x..ined. Of th.... 615 (75%) vcre ...iIDaents r.ther than original Iranta.

13 Source: discuslions with FCC officials. This total includes
applications for cellular settlementl.
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December 1984, for example, the rCC.pproved over 100 licenle r ••••igu.r.at••

This repre.ents roughly 5% of the total nu.ber of SMiS lic.ale. granted to

date. 14 Tbe .atellite aftermarket ha. al.o been quite .ctive, .lthough here

activity hal been in the sale .nd 1•••• of individual tranlpond.re r.th.r"

than complete s.tellite•• 1S

Lotteries bave been in u.e too .hort • ti.. for there to be .uch

evidence of trading of license••ward.d in this .anner. But there i. every

reason to expect that such tr.ding will occur. In fact, becauee the

Commission was concerned that post gr.nt trading could thwart the go.l. of

its minority and ownership preferencel u.ed in the LPTV lottery, it

prohibits reassignment of the.e licenles for a .inimum of one year .fter

grant.

Since the assignment method bas little effect on who holde •

license in the long run, we conclude that ownerehip di.tributions would aot

be significantly changed if initi.l .uthoriz.tione were aw.rded by auction.

But, as will be argued in the following section, auctions would reduce the

delays and transactions costs involved in initial a"iana.nt. and avoid the

need for resale.

This conclusion about tbe ult~te owner.hip di.tribution .hould

lay to rest any concerns that under an auction larae firaa would .cnopolize

14 Source: official FCC record.. In spite of thi. active tr~iDg,

the SMRS market is in no sen.e concentrated. The top 20 operator, cODtrol
less than 35% of all the 'yst... and only about 12% of all the .obile.
currently in u.e. (Source: Telocator (1985)].

15 Of the 750 authorized ••tallite tr.n.ponder., 128 have been .old for
use by non-cOlllDOn carriers. Se•• Thl W"tlrp VDj,gu tel_tlgb Co .. a.o ao.
5049, June 26. 1984; and, letter froa J..ee I. ~eeg.n, Chief, no.l.tic
Facilities Division, Common Carrier Bureau. PCC, to Pbi1ip Walker. GTE,
dated January 30, 1985.
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Ipectrum. We believe tb.t thi. i. unlik.ly for at le••t four rea'onl. If

.ucb fi~ vere villina .nd .ble to -onopoli.e Ipectrum under .uctionl, tbey

could al.o do .0 under tbe current .election ,cb.... by purcha.ing licen.el

frOil p.rtie. th.t von the initial • .,i....nt. Yet IIOnopoliz.tion hal not

been ob.erved in .pectrum, nor ha. it been ob.erved for other re.ourcel luch

a. land that are allo fixed in .upply. Moreover. apparently no firm hal

lufficient wealth to buy up all the .pectrum. Thirdly••ince much of the

u.able radio .pectrum bal already been a.,iped. lIOnopolizing tbe .pectrum

il unlikely to be a profitable Itratesy unle•• it could be accoapli.bed

without alerting the pre.ent holder. of lieeDlel. Otherwi.e existing

licenlees would hold out for high prices 10 al to reap much of the potential

gains from monopolizing the market. Finally. any move to "comer the

.pectrum market" would presumably violate existiDg antitrust laws.

B. Delay ip Makipg A"Yplllnt!

Each a••igament mechanilm impo.el a delay co.t upon both the

licenlee and tbe public. The public'l COlt due to lOll of lervice il

difficult to eltiaate. But the cost impoled upon tbe luccellful applicant

can be eltimated by calculating the difference between the pre.ent value of

the al.ignment under both delayed and non-delayed Icenariol. With a nominal

annu.l interelt r.te of lOX. a one year delay impole. a co.t equal to 9% of

- 11 -
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the a.signment'. value, a two year delay i~o.e. a 171 penalty, and a three

year delay a 25% p.nalty.16

Coap.retiv. h••rinaa are I.a.r.lly 1....thy proe.ediaa'. Brodealt

c•••• often 10 on for two year. or 10".1'. Iv.n the ••p.cia11y

.treamlin.d he.riDa. u.ed to Irant c.l1ular radio lic.D.el iD the top 30

marketa nveraged 18 month. in lenath. 17

Lott.rie. h.ve proven to be l10wer than expected. Holt of the

del.y i. cre.ted by huge number. of application., each of which .u.t be

logged, filed aDd prescreened prior to a.lection. Over 5000 app1ieationa

were filed for cellular radio urketa-9l - 120 (Iound IV). and it ia our -

best gues8 that the processing delay in theae c.les will avereae at l••ai

12 JaOnths.

Auctioned aasignments will probably .ttr.ct f.r fever applicaata

than lotteries because under an auction the winner .uat pay for the lic••I ••

Thus, administrative delays will likewiae be .uch ahorter.

c. Priv.te Application Co.ta

COIIlparative hearings.nd lotteriel Ule up a great d.al of real

16 This auuae. delay b of tbe fOnl of ....hiaa "aek ill tWe all e..u
aDCl rev••ue. by the amount of the iIlitial delay. !'b. d.lay co.tI would be
.reater if ... b••fiu are reduce'- ill ...itiO'll to .eiDa ;oatf0H4,or
..l1er if the cIelayinlettiq a lie••• oal, _reiDall, "lay. cH
beai_ing of the b.nefit atre.. ne.e caleulation.- u.e tile fact t1lat the
pr.'.Dt di'COUDted value of I dollar. receive' t year. fro. DOW, vith •
Dominal int.r••t r.te of I' per year, i. I/(f+r)T.

17 Sourc.: 'eEMNI C~18W;'d.,"·'.V' U98S). .t all cellular
lieen... in the'e ..rketa vere ....r.a.. foU_ba a h.ariDa. Ill'" ..rteta
.11 applic.nts re.ched mutu.lly benefici.l ".ettl...nt." prior to .eartDa.
Eighteen month. i. the expected delay betve.n application date aDd date of
con.traction perait crant for .11 nOD-vir.ltDe lic.nlel in the 30 ..rketl
regardless of whether a hearins vaa actually beld.

- 12 -



re.ourcu (primarily tbe tiM of leaal, e... ia••riDa, .d .co.caic

con.ultant.).18 Auctio•• , however, iDvolve prt.arily a tran.fer of

re,ource. (to tbe govern.e.t i. tbe fora of tbe vin.i.a bid). Bence tbe

u.e of auction. to award licen••• could .ub.ta.tially reduce tb. total

pr ivate and publie r ••ourc.. exp.n••d in tb. proce...

. Con.id.r tb. ca•• of id••tical ri.k-aeutral buyer•• 19 B.re tbe

total .pent by tbe private .ector applyi... for a licea.e would, on ..eraae,

be equal to the value of the lie•••• u.d.r all a.siea-eat aetbods. 20 But

with an auction, part of the private co.t i. the P.,..eDt to the .ov.raaent

for the licen.e. So in tbi. particular cas. an auction would reduce the

real re.ources u.ed up in "re.t-.e.kiq" by the _ount of tbe pa,...t to

the government. 21

18 Note that _ch of tbe•• r ••ourc•• ar••ot ''waited'' for succ•••ful
.pplic.nts, bec.u.e pre.ua.hly the co.tributio. of tb••• co••ultant. would
be valuable in fo~lati.1 a bu.in.... ror ..aucces.lul applicant.,
however, .11 the.e exp.nditure••re traly ...ted, and repre.ent a va.t. to
.oebty •• we 11.

19 A ri.k-neutr.l buyer would be iRdiff.re.t about ace.ptlq a.
actu.rially fair bet (oae with a ••ro .,ected value, i.aa.&., an equal chance
of viRning or 10.inl) aDd wou1. take a b.t ""0.. exp.cted value ia
po.itiv•• A ri.k a••r•• buyer would .ot acc.pt an'actuarial1y fair bet.

20 the total .xpenditure. by tb. privata .ector could b. Ie.. tban the
value of tba lie.... if fina diff.r iD tMlr COlt of appl1iaa for a
lie..... For uaaple, .uppose tbe ".lue .r a lie.... _re $1,000 .d "it
cost firm "A" $100 to _ter a c.,arati d •••pplicatio., fin "'" $~O
to enter, and fira "e" f7 50 to ..t.r i".l••t.pplieatioa. u ....
furtber tbat .ach fira ha. an equal ch..c. of wi••i... a caaparativa b..riDa.
Fina "A" .nd ''I'' _ld uter, but lira "C" ...I. Dot. rira "A"'. expected
raturn would ba 0.5 x $1000 - $100 • $410; tin ....'. expacted r.turn would
b. $100. The total private .xpenditure would Ite $500. only balf tbe value
of the lic.lue.

21 In thi. c•••• re.t-•••kina i. the prl.-te pur.ait of valuable
10v.l1UI.nt licen.u. The tam "r.nt.....lq.. ft. coiRed by lraa••r (1974).,
For a more general di.cu••ion of such '~irectly unproductive, profit-••ekinl
activities," aee Bh.I••ti (1982).

- 13 -
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D. COft of 6deipi't.ring S.l.ctipp.

There are two components to tb. co.t incurred by the rcc in

selecting among mutually .xclulive applicants. ODe is "profe..ional" COlt.

Thi. includes the mon.y .pent on .alary aDd lupport for profe••ional. to

review and analyze applicant documentation. and 1.1.ct a lic.n.... For

example. profes.ional COlts are the aajor coapon.nt of tb. rcc .xp.nditur••

for a comparative h.aring before an aclambtrative law jv41'. W. r.f.r to

the other cost category as "adminiltrative." It includ.. aoney .pent on

space to house applications, as well a••al_ry and .upport for the Itaff

who records applicant information and .aintainl the docu..nts. For

lotteries and auctions. FCC COlts are priurily ad.inbtrative. Auction.

would have lower admini.trative COlt. than lott.rie. becav.e they would

attract fewer applicants.

E. Oth'r COR.i'eratiop. in Choolip' "PP' S.lectlll ",tbod'

Auctions could prove attractive to taspayer. not ju.t b.cau.e

they would reduce FCC co.ts but becaule th.y would provide a r.turn fOr the

valuable consideration granted licen.ees. The revenuel rai••d throuah

auctions would a110 help reduce the bud.et d.ficit.

Auction. could al.o provide the Co.ai••ion with uI.fql

information on the value of .p.ctrwa in alt.rnative ••e.~ The .-ount

bidder. are willing to pay for a licen.e reflect, th,ir •• tiaat•• of the

value customerl place on the .ervice they propo.e to provide. The

Commission .hould con.id,r reallocating .pectrum to the hlah,r valued ule

if it were to find that the bidl on licen.,s for on, u•• Ir.atly",xceed,d

- 14 -
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the bid. on lic.n.e. for .i_ilar .p.ct~ allocated to aaoth.r u.e. 22

Th... findina' of .fficieDcy .aiD. fre. auctioa. oaly apply in the

ca•• of ••l.cti.. lic.a•••• for »a1'liap.d cb....l.. Alloviaa auctioD' for

vacaDt a••iIDa.at. i. aaL a fir.t .t.p toward ••tabli.biDa lic.a.e fe•• for

curr.Dt u••r. or cODducti.. aD auctioD al part of tb. lic•••e r.aewal

proc.... 23 I.tab lilhiDC lic.... f~•• ba.ed oa auual r .....u.. or

auctio.iDa lic•••el alr.ady a••ilu.d would, iD .ff.ct, cbaaaethe teras of

lic.D.e.. lither policy -iaht reduce .co._ic .ffici.Dcy. A lic.n.e fee

that va. .ome p.rcent..e of the revenu•• of the fira holdiDa the licen.e

would be .quivalent to an exci.e tax and tbu. t.ad to reduce the output of

the firm. To the extent that inve.taent i. tied to a particular channel.

auctioDi.. lic.Dles at renewal appears to be aaaloaou, to having the

coverument own all the land in a city and auction off parcel. for five year

terIDI. Such a sy.te would tend to dilcouraae iav••torl from building long

la.tiDa .tructures. Such a .y.t_ .ieht allow the aOVeruaeDt to appropria.te

part of the caiD in property value re.ultiDa fro. the l•••ee'. inve.~ent.

Stailarly, UDder auction. of lic•••e. at r.newal, liceD•••• would t.Dd to be

dilcouraaed from invutiDa in equipment, trai.Diq, and aarketiDa that would

have little value without a licen.e.

22 It iI iaportaat to uD4.ratand th. U.-ited nature of ·th. propo.a1
di.cu•••d b.r.. W. ar. propo.iDa that auction. ....ed ooly to choo.e .-ong
potntial "'£1. fb. u.a of the .p.ctrua would aoatinu to b. d.t.raiDed by
aa "'iDiltrativ. proc.... 1.-. ar.ater public beaefit. could be achiev.d,
bowtiv.r, by aUowiua vinniua bidd.ra incr••••d fl.xibility i.D what they do
with th.ir a"1aDa.nt••

23 0.•••t diltillauilh b.t..n lie•••• f ••• ba.ed pur.ly 0. r.veaue. a.d
tho•• ba.ed on th. co.t th. lic•••ee L.,o••• on otk.r., including the
love~Dt. To the extent that the "co.t of r ..ulatioD f.e. II the lCC
rec.ntly propo.ed to Conar••• reflect th. .ocial aarai.al co.t. cau.ed by a
lice•••e, thele fees would be .fficieDcy .Dhaaciua.
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There i. no off.etting efficiency lain to be achieved by either

levying a fee on current licen.ee. or conductina an auction a. part of the

license renewal process. Neither of the.e thing. would do anything to

reduce the delay in getting a licen.e to the u.er who value. it the ~.t.

Given that licensees are free to re.ell .tations, the licen.e ha. already

been assigned to the party willing to pay the mo.t for it. Moreover,

neither spectrum fees nor renewal auction. can recover the tran.actions

costs expended by the private sector and the FCC in .aking the initial

assignment. Finally requiring existing licen.ees to pay the imputed value

of their assignment through fees or auctions would be inequitable to the

parties who already implicitly paid for their spectrum either when they

bought a station or when they incurred the expenaes of a comparative

hearing.

F. Illustratiye Comparison of Selection Schemes

In this section we develop estimates of the COlts incurred in

selecting non-wireline cellular licensees in a "typical" Round IV market

(i.e., 91 -120) under a comparative hearing, a lottery, or an auction.

Table II summarizes our results. The allumptions used to construct these

cost estimates are detailed in the appendix, but will be briefly discussed

here. The central assumption in constructing the illu.tration is that in

equilibrium the total expenditures made by private parties in obtaining a

valuable resource will on average equal the value of that resource. If

total expenditures were less than the expected value of the resource, it

would pay another party to apply .ince the expected gain would exceed the

expected cost of applying, assuming all applicants are identical and risk

neutral. If, llowever, applicants differ in their cost of applying or are

risk averse, the total expenditures by private parties would ·be less than

- 16 -
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TABLE II

Coapariaon of Method. of hlectiaa lon-Wire1in.
Cellular Lic.n•••• in a IJpoth.tical Market

(Typical of Mark.t. 91 -120)

Coaparad••
"ari.... Lott.rie. _ction.

ASSPKPTIONS

Value of a LiceD.e w/o D.lay $657 .304 $657 .304 $657 ,304
Value ofa LiceD.e wI Delay $566.0'9 $595.000 $641,142
Private co.t per Application $130.000 ' $3.500 $10,000
Number of Applicant. 4 170 8

Proce••ing T~ Nth•• 18 12 3
Annual Interelt late 0.1 0.1 0.1

COSTS

Private Application Co.t. $520.000 $595.000· $80,000
Delay Co.tI $91.205 $62.304 $16.162
rcc Co.tI $20.000 $5.000 $1.000

Total Co.tI $631,205 $662,304 $97 .162

DumS

Government Revenue 0 0 $561.142

""

."



the expected value of the relource in equilibriu•• 24 Moreover, an

equilibrium may not prevail if the procedure u.ed to award licen.e. i. not

u.ed repeatedly in .imilar markets. Without luch repetition, applicant...y

not have a good e.ti.ate of how many othera will apply. Deapite the.e

qualification8 t the a••umption that total private expenditure. equal. the

value of the licen.e ia a uaeful benchaark caee for illuetratina the

difference. among aelection methods.

This al.umption along with inforaation about the re.ult. of the

lottery held for ce'Uular licen.ea in ..rteta 91 - 120 •• u.ed to deri".

the value of a license. There were approximately 170 applicant. (on

average) for each non-wireline license in .arkets 91 - 120, and we .ltiuted

that the average cost of preparing and pur.uinl an application for a lottery

was $3,500. Multiplying these two numberl toc.ther lave the total

expenditures of lottery applicants in a typical market. Thi. number.

$595,OOOt was u.ed a. the value of a licen.e to a typical applicant. The

value would have been greater if the licen.e were awarded i...diately

inltead of at the end of a long aelection proc.... We allumed that the

procel.ing delay in using a lottery would be approxiaately 12.onthl.

Abaent this delay a license would be worth $657,304.a••umina a 101 aDDual

intere.t rate (compounded monthly).

The number of applicants in a coaparative heartDa .1 calculated

by dividing the e.timated private COlt per applicant, $130.000. iDto

$566.099 t the value of a license awarded after an 18 month comparative

hearing process. We rounded down becau.e if more than 4 applicantl entered,

24 See footnote 20 for an illu.tration of thil for the cale of variation
in application costs across firms.
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the total private expenditure. voul~ exceed tbe value of the licen.e. 25 For

auctions the private expenditure. include tbe .-ount of tbe bid paid by the

winner, ae well a. tbe application co.t. incurred by all applicante. Under

tbeee circum.tances the naaber of applicant. will clearly be le'l tban the

number obtained by dividina tbe al.umed aver..e application co.t of $10,000

into $641,142 the value of a licenle awarded after a tbree .ontb delay.

A theoretical bidding model developed by Willon (1971) .usge.tl that the

equilibrium number of epplicantl in an auction will approximately equal

the Iquare root of the value of a licenle divided by tbe co.t of making

a bid. Thus, for our bypothetical example we e.tt.Ate tbat tbere would be

eight auction applicants. The intuition bebind thil relult il dilcueled in

the appendix.

In our hypothetical example, auctionl are clearly luperior to

either comparative hearings or lotteriee in all re.pectl. Firlt, private

application COltl (which do not include tbe winning bid lince it il a

tranlfer) would be only $80,000 in a typical market if auctionl were u.ed al

opposed to over $500,000 if either comparative beari.ngl or lotteriel were

uled. In other words, adopting auctionl would releale over $400,000 in

legal, economic, administrative, and other relource.vbich would otberwile

be uled in applying for licenlel. Second, tbe co.t of delay under an

auction would be only about $16,000 per market a. oppo.ed to approximately

$62,000 under lotteries and $91,000 under coaparative bearin.l. Auctionl

would have tbe least delay becau.e tbey would lenerate fever applicants

tban lotteries and not require the exten.ive jud..ental deci.ionl neceelary .

25 We note that when the FCC uled comparative bearing. to make tbe 30
Round I non-wireline cellular alsigomentl, it received an average of about
4 applications per market.
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under comp.r.tive ha.rtDa.. lor tha' .... ra..on, .uctiOD' would .1.0

t.po.e the le••t co.t. on the leC.

AddiDa up the thr•• co.t c.teaori•• , tha tot.l co.t of •••ianiae •

licen.e ulina .n .uctioll would b. u••ar $100,000 par un.t, vlaU. the co.t
.

would be over $600,000 p.r ..rk.t u'iaI ca.par.tiy. h••riDa' or lott.ri•••

The re••on .uctiOD' haYe lower .oclal co.t. it that "iDa the "iDD.r pay

for the lic.n.e i. eA .coDoaic.l vay to reduce the .u.b.r of applicaat.,

while lener.lly •••uriDa th.t the lie•••• i ....~.d to the applicaat vIao

v.luu it the ao.t. In our illu.tr.dv. naapl., tb. esp.cted v.lue of the

winning bid i. $561,142, tbe differeac. b.twe.n tbe priv.te applic.tiou

co.t••nd tbe v.lue of the licell.e. fbi. bid 10.' to the lov.rna.ut. !bu.,

under our •••waptio•• , .uction. would hay•••••r.tad .~.t $17 aillio. in

lovernaent rev••ue if tb.y b.d b... u.ad to •••rd aU 30 .on-wireli.e

c.llular licen.e. in aarket. 91 - 120.

Auctio•• vere predicted to hav. liaDificeAtl, lover co.t. thaD

other ...illUl••t ..ch••i ... in • aiailar .tucl, b, C.r.o. 'Pew. _.ew

(1983) e.tt.&ted that the co.t of •••i.nina • lic.n•• in the Multipoi.t.

Di.tribution Service u.i•• auctio•• would be 0111, 25% the co.t of

coaper.tive h••riDl' .nd 27% the co.t of u.i.1 lott.ri•••

IV. .etipp I.1rctatigp

lel.relle•• of th•••I.etioD .-cheAi.. ..,lo,.el, there .re .t.rt-up

co.tI th.t ••t be co••idered. lor u.pl., th. coap.r.tive h••riAI' that'·

_re u.ed to ..rei _, lou" I c.ll.-1&r lic••••• required the cI.v.lo,..ut

of coap.r.tive criteri., the •••.abliaa aDd tr.ini.. of prof•••io••l .taff•

•nd the e.tabli.haent of .cc.pt••ce ... filial pro~.elur•• for .ppllcatio•••

Lotteriel required the .cqui.ition of e••bliDa leli.l.tion, the develo,.ent
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of .pplic.tion .nd proc•••ina r.quir...nt.throulh rule -.kina, the cre.tion

of ••lection procedur•• , aad the .....bliDa .nd tr.iDiua of the .t.ff

n.c••••ry to .ake the raadom ••l.ction.

Auction., lik..i •• , vill incur .t.rt-up co.t.. rir.t, we believe

the Ca.ai••ion .u.t obt.in .xplicit l'li.l.ti•••uthority to ••t.bli.h

auction.. Applic.tion, procel.ina .nd ••l.ction d.t.il• .ult .1,0

be r ••olved. Th••e .re likely to be .uch ~r. coapl.x for .uction. than

lotteries. In thi•••ction we briefly review th. Ca.mi••ion'. leaal

.uthority to conduct .uctions and ,uaae.t .oae i.,ue. the Commission should

ule to frame an an.ly.i. of v.rious auction d••ilns.

A. Lelal I ••ue,

There exi.ts con.ider.ble.uncert.iDty •• to whether the Ca.ai••ion

pre.ently posses.es the necessary legal .uthority to conduct .uction. of

una••ianed radio ch.nnel•• 26 This f.ct 'UlI.,t, th.t Ihould they be employed

.b.ent new legi.lation, litia.tion is likely. The magnitude of the co.t •

• ,.oci.ted with litia.tion is difficult to estimate, but it is lik.ly to

be .ubat.ntial. Since we 'ee auctions ••• v.y of r'ducipI loci.l co.t, ve

recommend the Commilsion obt.in requisite en.blina leaisl.tion prior to

u.ina them. 27

B. Auctiop PllieR

A number of .ubtle i ••ues r ...rdina the fo~ of .n .uction .u.t

26 See, s...&.&., Report .nd Order, C.ll»l.r Lpttvy ..l.ctiop, 55 U 2d 8
(1984).

27 ree Ch.i~n Kark rowler recently .ubaitted. dr.ft .uction leai.l.tion
to CODgreu. See, Cq l 'pic.tiop. D.Uy (1985).
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